PINK1 and Parkin Deletion Exacerbate Ischemia-Reperfusion Induced Kidney Injury  by Tang, C. et al.
S102 Acute Kidney InjuryObjective: Inhibition of PKCd protects against cisplatin-induced acute kid-
ney injury (AKI); however, the underlying mechanism remains unclear. Auto-
phagy has recently been recognized as an important mechanism of kidney
protection. We hypothesized that inhibition of PKCd may provide renopro-
tection by increasing autophagy.
Methods:Weexaminedthe roleandsignalingpathwayofPKCd inautophagyregu-
lation during cisplatin treatment of renal proximal tubular cells (RPTC). We
further determined if the protective effect of PKCd inhibitors depends on auto-
phagy using renal proximal tubule-specific Atg7 knockout (PT-Atg7-ko) mice.
Results: PKCd was activated rapidly by cisplatin in RPTC. After activation,
PKCd was shown to directly interact with Akt, resulting in Akt phosphoryla-
tion at serine-473. Consequently, Akt phosphorylated and activated mTOR, a
major negative regulator of autophagy. Consistently, dominant negative and
genetic inhibition of PKCd during cisplatin treatment blocked mTOR activa-
tion, enhancing autophagy for cell survival. Rottlerin, a pharmacologic inhib-
itor of PKCd, showed significant protective effect during cisplatin-induced
AKI in mice, which was markedly abrogated in PT-Atg7-ko mice.
Conclusion: This study revealed a new signaling pathway mediated by PKCd
and Akt in the regulation of mTOR and autophagy. Moreover, it demonstrates
the involvement of autophagy in the renoprotective effect of PKCd inhibitors
in AKI.http://dx.doi.org/10.1016/j.hkjn.2015.09.0780326
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Objective: Mitochondrial damage contributes to the pathogenesis of acute
and chronic kidney diseases. Damaged and dysfunctional mitochondria release
pro-apoptotic factors amd also enhance the production of reactive oxygen
species, which induces cell injury and death. Therefore, removal of damaged
mitochondria is crucial for the maintenance of cellular homeostasis and
viability. Mitophagy, the selective elimination of mitochondria via autophagy,
is an important mechanism of mitochondrial quality control. A major mitoph-
agy pathway in mammalian cells is mediated by PINK1 and Parkin. The role and
regulation of mitophagy in kidney patho-physiology remain largely unknown.
In this study, we examined PINK1- and Parkin- mediated mitophagy in the
acute kidney injury (AKI) model of renal ischemia-reperfusion.
Methods: PINK1 and Parkin single or double knockout mice were compared to
their matched wild-type mice for the response to 30 minutes of bilateral renal
ischemia followed by 48 hours of reperfusion. Renal function, histopathology,
and biochemical analysis were performed to evaluate the effect of PINK1 and
Parkin deletion. In vitro, mitophagy in HK-2 cells with PINK1 and Parkin knock
down were determined in response to 12 hours of incubation in normal medium
containing 20 um cccp followed by 2 hours of incubation in normal medium
without cccp.
Results: PINK1 and Parkin deletion exacerbated ischemic AKI, including de-
clines of renal function, tubular damage and tubular cell death. It was also
shown that PINK1 and Parkin mediated mitophagy in HK-2 cells, as evidenced
by: (1) increased expression of PINK1 and Parkin, and mitochondrial translo-
cation of Parkin in response to cccp; (2) partial restoration of cccp-induced
reduction of mitochondrial proteins Ndufs3 with PINK1 and Parkin knock
down, and blockade of mitochondrial translocation of Parkin with PINK1
knock down.
Conclusion:Thesefindings suggest that PINK1- and Parkin-mediatedmitophagy
may play a critical role in maintaining tubular homeostasis and survival in kid-
ney diseases.
